(57) [Abstract] 

Platelet aggregating substance (PAA) useful as an antithrombotic 
agent is identified by use of an assay for measuring the activity 
of snake venom that inhibits platelet aggregation induced by 
ristocetin or votrocetin in the presence of the von Willebrand 
factor and is obtained from snake venom. The antisticking 
substance of the present invention is a dimer of a smaller peptide 
and 20 to 24 kd in size. An antibody to these antisticking substance 
is also prepared, which is useful in the assay of PAA and for the 
screening of an expression library for DNA encoding PAA. 
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(57) [^ft] 

SiJfil^SIt LT^fla^JfiL/hffiS*«rS (PAA) li. 

(i ^: h o -tr ^ > tsi^ ^ n >5 jfc/h«SH^a**r 5 ^ 
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tifc. is X xf mm * tiiz&B<D^ flL*&1K*<1'* K : rr 
*xi-ok;/.t**x ( mi »trQ<l oji Atim) . r ^ 4* x h 

oKy.~yx-ro*7* ( Aaklatrodon halra bloaboff 

jtfcj at rodon contortri t aokasen ) * iff^^'ri/i^yx 
( B_LLU >rl*Un»> - Xt-4X.o-?')x( Bitig caudal 
il) x tff • 3)T#s A ( Bltii Hibonici ) „ fcT ^ * X . 

-;/ — . y / * o ^ ( Bi ti s t. rh Inoeeros ) * # x o 7 x . r 
X - < Bothrooa asper ) * &X*-fx*r*9 — + 9 < B_a 
tprqpa U_L£JUAla) * tfxayx.rher-,^* ( Bothropi 
aJxsiK # x o :/ X • 3 * T 9 ( Bothropa cotiara K # X o 
^ x - s; + 9 9 * (BaiAloju iararacaK # x o ^ x - - ^ - 
4 - ? 4 ( Bothrops newiedi K # X a ^ X * > ^ a. — ( flot 
hrops aedosa K # x a y x - ^ A u ^ y ( Bothrooa schl etl 
iK -te 9 ^ t- X • -te 9 X X ( Ceras tea cenates ); -te 9 X 
X • -f ~< 9 ( Cerastes viocra K ? o /V X • T if t y ^ ^ 
— X ( CrotaUa adaanteo.s K — • T h a v ^ x (£. atroi ). 

y a x (c. baail icus ) » - • V » !> * X ■ h h 
^- ^ * x (C. dorjssus totona tacusK *> - • x 4 * • * ^ 
X (C. b. horr idas K > — • x • a x (c. ft . nolossc 
sK •> — • * — (C. ruber K > — • X ? * 9 * X (C. sent 
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ilAiliaK *> - • 7 A • -te U A, X (5. v. eerebnma l- > - 
• r 4 • -s u y <c. v. helleri) . f-.y4.*hxx(£. 
I. LalaajLl)^ > - . -f -f - * \,X * x (£. i. orctanaa K 

cil). xu^^U.t^^- ( Erlatlcophi. ^ 
aalfiil). ^ y -f K * 9 X ^ X *-«Ar^*x ( Paecdoceraati^ 
PgrsjcuaK fx Y A, A, * - x A - y</p#_tj ( statrnrna t 
- frarbogrjK ^x k JUA, x . i/ ~ . ^_y 5 ^ x ( Sistrqrq 
1 £. ter_4aalttaa), f i^x^x • 79#tfyf-rx ( Tr( 
■ eretaraa f 1 avovi ri dla >^ l- , ;>l/X^x-r95i9X( 
Trl«^fg»qrq» iraalncua )^ '<>f-<9 • ( Tlpora 1 

Slatlai). '< -f 9 • T*yf^x ( Tloera aaaondytea ). 
'<-f-<9 -^9X^-f^x (Ylpen Palaattna^ K tUttf^M 

2. ttE^tf*J&«. -te9X^x*-k9X^x ( Ceraatea ea 
raatea)^ •> - • x >f + . * t; y * ( £ . 4 . horridna K ^< -f 
5.r-*.*^>^ (YlP»r» X. ruaaallt ). * fc tt ^ y -f 

K * 9 X * x • (Paendoeera»ta» per a j c at ) -g i % 

3. ffiKftttSttH ^ o y ^ ^ - T £ q % fll^s^o 



Asp-Leu-Gl u-Cja-Pro-Ser-Gly-Trp-Ser-Ser-Tjr-Aap-Ari- 
Tjr-Cys-Tyr-Lys-Pro-Phe-L/s-Gln-Glu-Met-Tbr-Trp-AIa-Aa 
P-Ala-Gl u-Arg-Phe-Cy$-Ser-Glu-Gln-Ala-Lyso 

Asp-Cy5-Pro-Ser-Asp-Trp-Ser-Ser-Tyr-GU-Gly-His-Cya- 
Tyr-Ari-»al-Pbe-Gla-Gln-Glu-Met-Trp-Aap-Aap-AIa-Glu-Ly 
a-Pbe«, 

^ t - © O t o €> * V fcjMkdOa-^a^fr * 

Leu-Asp-Cys-Pro-Le«-A8p-Ser-Ser-Xaa-Bis-Clu-Gla-Lys- 
Cys-Tyr-Lys-Val-Phe-Phe-Lea-leu-Xaa-Thr-Trp-Gl u s 

6. a9K»vtt9«lHi«. - o ^ -r o . U^^o 

Asp-GI n-Asp-Cy s-Lea-Pro-G ly-Trp-Ser-Tyr-Ty r-Gl a-Lys- 
Tyr-Cys-Tyr'Lys-VaI-Phe-Glu« 



Aap-Cys-Pro-Ser-Aip-Trp-Sar-Ser-Hia-Gla-Gly-Bta-Cya- 
Tyr-Lya-Tal-Phe-Aan-Lea-Tyr-Lya-Thr-Trp-Gla-Aap-Ala-Gl 
tt-Lys-Phe-Cys-Thr-Glu-GIn-Ala-Aan-GIy-Gly-Hia-Leo-Val- 
Ser-I le-Asp-Ser-Lya-Lya-Glu-AIa-Asn-Pheo 

r -f t - © r> t ^, o > > ^_ ttiikdo^^a** -t- 

Ala-Lea-Aan-Cys-Ala-Ser-Gly-Trp-Ser-Aia-Tyr-Aap-GU- 
Hta-Cya-Tyr-Lya-Ala-PhB-Aap-GlB-Pro-Lya-Ser-Trp-Ala-Aa 
p-Asp-Gla-Lya~Pbe 0 

9. H?K«:tt*tta^. ^ x o r >f t - ?> » 

Gly-Phe-Ser-Cya-Pro-Aan-Gly-Trp-Ser-Ser-Phe-GIy-ArK- 
Tyr-Cys-Tyr-Lya-Pro- 1 1 e-G I a-Pro- Leu 0 



li. is or dli/hfittt* * J: jffl&JBiStia 

*»**»^*4is*as-r4;2raE tt 

14. fltt©**»»©M©i&'h«»**rcjL-*- 4^tfc-r 
E HOWE* /h li * <0 B JBt tttf » * tt * * 

* iiatast 4*fe 0 

15. 2***1 (cE*ogi|E0/MRtttt#1ftl»* 3 - Kt 
4E^li^tti> D N A#ifA> * « 4 D N A # ^ 0 *ft Jfc «J o 

16. ai/hficttt# *< y k * g£ l & a ^ x ^ a -r 
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91 s/ x ? a, 

i7. n*ai e k&wlo&zl$> ±-c&n*m$ nit 
is. jfi/h«fitis» (pAA)-t^f- Ktat^-r **at*ot, 

PAA-*^* K««AJg»^^«tiIiV€ldti«^. 

19. 1 iciem<Dw»ito'h«!att»ift» c^«erjb 



W 19 » 

■jgfSlfllfrgWlW 

(i, *»>Stt* h B^ 1 (vfF) **ifli'J>fitt * 

fcififc«3H#lZ: < fiffl«*vt^5 <W*-ti. Stela*. £li£Jt 
latlon . 30*, 1501-IS13H, l»89^^Jffi)o L U fn 



- £ <o «Sffffl»c * TJW* * ti 4o Ifil/MxOtt#(is «« 

fete* Blit««>(c4lic9 2 L^«»7«« 0 
A2i5 J: YLA6t*S& i 3 9 - Y * « TLA2, GPIVtt£fc 

4cpib-ixa^*o. tttcftflftdLVcD&ias&fcjL* 

if * :f 9 y hi? <vlF)c3*-#- 4 e^Ci ^ttt^*ntoi 
i^iL^nio c om^«GPib-ix«^* tt^ —«fccf*jba<h 
«±r«iB^ 4 ai3t*«d*r*r 4Ttp**i« u tt^o 

ia^©ffl*T-Cti. »*t«ffif4lfll/h«*tt»**4tt*tt^ 

cntcf^iaLT. gtt<t * n^CPMb-I Ilau -tc y ^ - tc 
J:^»T. 7 4 -7? s - Y * (F«)is J: 0]ftKft>Sff * 4 vIPOfe 
^*5gc4„ LtL&^T. GPIb-IXRlti» * tlftiflPtOfflSff 



yy? y«Af T-(iba tib^jtHiSin, ms. o 

»f»© StBX * S C t -» X is 0 v C©&«gjtt* ffil'h 

cpib-ix/vfFo«5ffiffi £ 48jR*«»it>nxv*4a 

Cirby*. Throab Baeaostasis. 34«. 770H. 197S^tCti> 
x/O X /^-Jftfl*J, vIF t*^AT/W7»t K E9 j£ Jfll fi* 4: 
© !/ x Hrf ytcJ:,t3t5S*tl5fe^^^( :/ ► u x & * 
tiCttf«^*ilT^i 0 Ceriti*. Throeb Ha»Q»t»ii. 

flf«^a«*nr^{, Phillips*. Blood. 72*. 1898—1 
9Q3H, 19B8^(C«U 'J X Htf y|C2r.TS|56*n5i/h« 

»ffc* ft 4 ifiL/b«©*l3RRJSti. 5fc(c56S*nfcf&o<k^ft 
£!M0f5fi^fci£x* »j 7*-a> f ^jt^ttOT^ !/ > f 

* ^ # >8t (ATA)tc J: 9 *T 3fr (c fflS * *l 4 C £ & & L fc„ * 
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X*4 C *#:fc5E;*nX^4 (Stronr*. Circulating 80*, 
1I-23H (Abstract) 1 98 9^; PCTffi «*I08 9/04 118^) . 
tfc. TfPiCPlb-!Xa^*©»^gjetts Bu»n*. Brit J 
fi«e*9t9l 49#, HUB, 1 981^ £ Col 1 er & , Blood. U#. 
699. 1 983^ t IC H?K * nx ^ 4 Jt 5 (C, GPIb-IXlft£ft£ft 

£Ri5tt©* y * o - *&&mtc x -> xffl* s n « D cn 

-f4<, Beeker*. Blood. 74«. S90~ 894S. 198I^Ctt. C 
L < tt*©$feffiKJ6tt7?r> vhOlott, 
h *X©GPIb©»fc*-f > *#xt* n , * -r *J». 
adp, :*5-rv*>L<fiFoyevicj:-,xsi36sn4fli/h 
«»»R£lcttLXtt£<»;a*»*LttW 

Kil«T?(Oilli/h«t 3 5- yy<ottf t^o^t* <Pr 

essinaud*. J Lab Clin Mad. 112*, 58-I7H. 1 988*£. * 
X E/ Cadroy & , Circulation. 80:Suppl. 11-24. 1989^) • 

rtff oi/hfi ©Jttt*»9? 4 c ± * < . iE 
%flf9 Kfitfflft ©«ffl =fe»5B-r 4 (Bellinger*, Proe Ma 
U 4cad ^< CUSA) . 84*. 8100- 8104H, I987*f ) o 
/93*'J'y V ©45kti©* < 



i>W3l3l7 27B^K^*nxV^5J: ^ (CRKHa^Hi LXffiffl 
* - X h ? *) TifcSlFfflaai AU87/73 71 $*f tc!B« * *l 
X\**J;?tc, vfP0 7? ^> y l- b-hEoe^Se^BSt 
5o Tincente*. J Biol Chea . 265*. 274— 2B0H, 1990^ 

*»B^iKn^o;y/^ H©as^*a^f 4 *> ox * 4 0 

Lfcitot, lt?©J©ffiX«. *^6^«. vfF/GP!b-IXfflS 

f$m <o 4 > t tr 9 - x * 5 Kifli&«iff tceer i, Jio^St 

nif, Ctl*©-<y^ Ktt* GPIb-lX(C^^ t X, vfP*r**^ 
t40^y D7 7t4i35ibn4, CtlbOjaimft«l9li, 



^«4J(cXffl5nfclfll/hfiKtt»«!lHtt. 12-Ukd© 2 

-?os/S4t^ai 7 i- * x * 7 <r * nx««* n 

424-28kd©-<7-f' KX*4 0 -< 7" K ^ « * « « © 2 o © 

**fcf&©Sffixtt. *ISWti, *5BiJ|©fll/hS!;ttt m 
«*ffl^XiflL&j£*^SSt>L< (i3c#+4^ffi^Jttf*©K 

gaaioffiati »Bq 

-X-Cfll8in5CHH GPIb-f Vfc tf^-* 2 54n«©iftS5t©« 
jt«T«i^-LT^4M7h^?AijSto 

B2 li, ttttCHH GPIb-f v b if 9 - ©mc ( C r*h- 

*3feX, 214n»ift57tX * - 9 - * *1 X V* 4 SttB» 

0 3 11, H2C/ftiSfta^i:o^T||» L/^SDS-PAGB© 
^ TP to 

C4*7AT9S* tlfcCHB-B© BPLC^ n t K ^ ^ 
H5tt, CiHAT»8i tl rt CSB-A © BPLC^ o t h ^ 5 
06 (i. 'y-.z^f (C. h. horridna ) ©GPIb 



< yfc tr f - to a * xxf 0 «<or i s m&n±nt~r<> 

. tr*y?> KH^oH3eat»iai/h«^©e^o. cbb-b cp 

H8tl, Hr?^X.t5X?x (g?r?m« cerastes ) * 
*©TCCGPIb-f ^l:**-«>C«*»AfC£« fiOHPLC^o 

»?o*?x-x-f*.*tjyx ( Crotalns fc. horridns ) ft 
J: *ffl*tt#ttB# (-t£© r 5 7 > 

c J: o r ft» * *t * ifii/Mfi tffi »t $ *x ^ cdt. c 

^saiasic^a* c *i ^ a *B9i©t£tt*»iiMu 

AUain.J.P. S. J Lab Clin Med .gSte. H8M> 1 975*£*J.fctf 
Bead. M.S. S. J Clin Lab Med . 101«. 74H> 19S3^tcIB«*S 

lC*W±r*o 4 fc*^^OJatt»©Ulti. Kutgeri.C.M. £ 
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.J Clin Invest. 72»> 1III¥<D T v * <f <D £ 3 £ 

air *-f fcvipo«t^iai/h«^«> 

©&S : 

COT-,*4?tt % Brinkh.u..A.M. Meth En2T.ol .H9 
14J-H3H. 1989*£(cK«*nT^ * Jt 5 C LT«* L 
fc x *^Ar^7*t KTfflSLft* LfcffH^**, Thorell. 
L. ThfPWb 8e.8.n#, 431- 450IU 1 984*£ «C SB tt * *l X O 
S © il^«tc LTIS L A:ttMvIPiffl£ at^Tft^ttK 

aiR£5t5flft^6 0 iiii/hficstjt % uisestt^aiii- 

* «5»o*flt*it^ * * *» WW* 
t«Ht, vfF©#3ET* BSHl/h«t iUl5)ffl>f ^ + , 
-< — I'tS* ftm&iCti, Cbronoioi Corporation (#BH, *< 
y > ^ -< - T m . t * Jt } ttf&K 

©ifll^S«*8t (a«irefoeeter)-C«(^ * ft s yIF £ GP I b-l X* 
&f*©*S£RJE©R*£:tt*o 

/J> « S fll JK (platelet-rich plasia.PBP) tpTT&&L 



t4-Nt«OJ:^fflJi5lfilcoOTlHfiL<<i:^) „ 

2) jgaYWPg>flll/]xg £ ©t£^©B* 
^ifcaato it fcYtFO lfll/h«t 3tf f * . 'Jxh-tE-f-vfcU 

ti> Bn«ieri£. J Clin 1 itve s . 7 2 * . 1~ 1 2 g . 1 98 jg (JrE* 
«) CE«*nt^50tBai:lT, ELISA^U - H Iwfe^ 



t fclivfFO. ifil/h«A*^^r^*CP!b-uai^{«:-,©tS^69|fi 

tt»«m*^5fc*(c«»xaic«*n«o -9>-r 

^ ' ^ -r * ^ n t V ^ ^ 7 y — »3 J: tfailBHPLC 

at^8£**nfc3giB<offl#»iiia— iooo aK £ #fftat (o. sm) 
trusts, 

^ftfiOltttiftHO^ty^fllcjioT, «^^4-'y>f 
^ (CM) -*7 7 *>Aifclii;if AT » y if * ( DEAE) - 

* 7 r v *© * 5 a cRf * etc ^ * y aactit^: * 

J:E®ifli/h«»3ir ^ -fe *mm L T»S 
ftS n 0 5» (pep) *H^ - c***n^ifli/hfioftfeotcffl^ 



C) T 4f r * ► 9 A (2— 10X7* h i h y *3 J; 

tfO. lKTFA/HaOfcSW* * ^ ? t* V x v httTfcJiLTflm 

JWiLTPRPtm^ |l|E©llll'bfi»*Tf *-f!CJ:-.T«S 
J§©BPLCt> L < tiSDS>PACE*ffl V^T^WtttC o ^TSttt*- i. 

^Uiftlttfd^i, i-ixfcfcr^+x h o - r 

* * * ( Aitki strodon actus ) „ T ^ + X h o K v - /n y x . 

* o * 7 4 ( ^KUtrodoff tLiUs bto.hQffl) . T 7 * X h a 
F y • *yhA,hVv?x-*1r*> ( Ankistrodon contor 
trii pokasen ) * K , TWX'Tyx^J'X( Bit ts ir I etana ) 
, tf • 3-/'J X ( Bitls caudal is ) . W 4 * * if 

* — * ( Bi ti s gabonica ) * < x • - • »| y * o x ( 
B 1 1 i s f. rhinoceros ) % #xo:fx-TX'* — ( Bothroos a 
sper ) „ ^ ^ o / ^ * T Jl> ? ± — ? ( Bothropa al ternat a ) * 
^Xo^x-Tl-n^^x ( Bothrops a trox ) ^ # X o ~f 

* a * T ? ( B othrops cot i ara ) , # x u 7" x • 

( Bothropos j araraca ) > #xo?*x»— «f— --^-i C Bo 



UtfOO IL£il£dl) . #Xoyx.^i-f ( Bothropa , ed 

* X * x X ( Cerastes ceraatet) „ x . 
'* * *"* ' < CcrayUS Vtoera) , 7 o * x • T ^ t * .x - 
X (Crotalqa ilaftajLUai) „ is . T * h * 9 X ( £. itru .) 
„ ft, y * x < £. basilica.) , i" - - 0 * 9 X X . 

r h * * * X ( £. durjasua totonatacna ) , - . x. -f ^ . 

* 'i y x ( £. fc. horridus ) ^ — - x a . * a x x (£. A 
. jolQsaus) x rnber ) „ *> - - x * * 9 

* * ( C. scntalatos) „ i" — • 7* -f • * U * x (£^1- £ 
ereberqs) % — • r -f • 1/ 9 < g. v. helleri) , is - • 

y>f - afxx eg. v. totosas ) ^ >--r-f.*u3trxx 

( C. v. oret»nn» ) ^ x4-X ■ ^ y t y x ■ y ? u + — (Be 
U_i eiriMtm socharecki) „ xifx?»374X«-??7 

* - - ( gf tatleppftls aaciihoni ) , ^y-fK-fc^XS/X- 

x ( Pseudocerastea peraicua ) v f /XF*-/lX . 
x A . a, * - y ( Slstrnrm a . barhoorl ) % is * b A> - » 
X * 9 \ + * (Ultuiiai £. leixejLUoi) , h «J 

>fx*x.7?#eyf*x ( Tri»er B aariis flavoiriridfl 
s) . Ky>VX^X.r5^»x (Trl»ere« tt r«« 
eos) .^>f^5-U-<^Y^( VUsxa lebetina ) . w -f 
7-T*yf*-<-rX( Yl pet a a««ondy tc» ) ^ *< 5 • 5 

X t 4 + x ( Yioera palaatlnaa ) ^ fciCX^-f'*^ • T — A? 

* * * 'J -f ( y_Lp_ej_a £ . raaaell 1) ^ 4 ^ t <oS4» 



^TE?iJi*ftS* ns 0 Kti — JftKi % jfe^tt^ 

^T^«*n, O^Tf X'^BOE^^ Applied 

Biosjste«s 473A Protein Sequenator© i^Sft^y'M 

ifi So 

*^B8Ol0l/hSJatta«!I© ( P A A) 11. fi»;t3;<D{£S? 
*Jtt«P AAifclif - Kt-5 it G^ 1 (1, 



?H*«ClCttl$t« C tfciO, 3fSO N3RaS©-r Cfflf CAT 

w«-c*So a»iSi*aiRt s ctta* l fx itntxtt & 
>^^H»»»*fe l < \±r y 3 >A,<t#*icj: wKi 

PAA43 - Kt4ilG?tts P AA*3 — FfSDNA 
T»f^ L'f$. P AAg^^^^-T-SCn^O-t^^KOT^ 



~< * * - ©*£ t „ aiE*t d N AE^©tta*.i£tc* 

*a£t*> 3»t**£* T?*ne*£tt©;frfcTfTfcn 

* fctt*tt*XfT ten»* 0 flSCttfctt. * - . 

L*LflB©»£»©a feffifcLfc. W*.tf. > * x . * 
+ »J * (BasJLLUa tibuil?) © J: 5 ttffflaK f *- k * * 

C © J: 5 ntffltt^Ttt. «£i*£tt©«fc*©»»fij&fc 

(f „ -f - - 3 v — « (C, pBE322-r U t> 4 — - 3 y oa 
&*©y?x*K©a3K*, i tt pOCS* 9 - X © ? * - * 

ffl^xas ns„ a^^^ ^ nsiisctt«i»E^t±, * 

9!lB#Xtt. y df y - **3£as<St©Efl * 4: t> (c A (c * -c 

* ft* ^-9^^^-^(-<i^y^_^) <t ? * h - * < 
1 a c) oyot-^-^oj: 5 ttafffflu ^ ft4 y ot „ 
>-##£*ft*#, flRtt^%ia^ttOF»;yh7ry ( 

aa *. 

i*. W * if , 3 - * x * * i; y 9 + t - ** <o ajj^^ ^ 
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nix / 5--tf»e^4fcttL e u2 l£?AJKoya«- 
a«Jtt 9 -f n* X * tXUl^Lao a: y ^ y * 

-t»«fflL»*o att©aa#»m** Lx#v>*ft*a^ 

HU ✓ '« V y £fi£© r n * - f - AJ^tOT * «• £&attfc 
/« + ^ o * -f a, x (C* -*ltfcBB* £ t h C«£ £ L 

©*»£ * Jt tf«PH*fc*gEJ8 LT. PAA(3-Kt«E^ 

ft *«. *i*n/:y9x i k >, onasti, ifctt^^sn 
* * >j * * * w * * k wwsft* ttit^n, j*s©b 

n So 



^tiE^IStt-e^SSatKl&^iwfiO^^^K^ &t*©BtS 
fFT£J&©#», Sffi * ~f * *= * TT<fc^ttf5 

* k © * 4. &m (6 * n i. f&©#aa#a 

#X*oXt>* t-y**4-*&'ft/w#-* (Boc) Kastt 
e-?al-OB» Boc-Lca-OH, Boc-Arg-OH * tL It Boc-Tr r-OH ( *#• * 

*?$«^*nfcBMPT^o^©»iv# + ^5i?a©r i / a> 

^ a a > ^yw^t* W ^ + u ^«Jm©3t^«ctca* L X ^ X ^yW 
T © V f - /V ^ s -fe? ^ A«ttO. 5— 1% t tz 5> J f uyi©3 

v-r-(i««ao#a»tticjt|LTSE£e7»ttenc« (St 

cwajt£. Solld*Phase Peptide S ynt hesi s . 1 96 9g. * 
y 7 5 v ■> x =» © f. H. Freeaan Co., fe Jt if llerr i f i o Id. J_JUi 
Che» Soc. 854»^ 2H9-2154H, 1953^^M)o *fcC*lb 
© J:tff&©-«r^K^eK^ti, *Bff!!Fai.SS2. 92S^« ^ 
5H 3. 8 42. 067#^ l^3B 3. 972. 8S9-^ te Ji: CX^^I4. 10 5. $0 2-^ tc W 
^ * tl T ^ 4 o 

d Biosysteis ASQhb L < I* 43 1A -« r K^iSS * *J 



7 * a- - r * ^ ^ - > ^ y ) >-*-a«©»^^ 

W *C ?f i o 

5Cit£?t3[$t4Cil!:j;->T»b*t«T{ / lE^C 
M-*-*±SB©**ti. c©^fiRffi*m^T»^n*. 

T. DST i / a% L < it 0 T i / Ki*7\ttfcffft Lt^4 

*£9i©ifll/h«tf:tta3Bfi i fc. *5fe^©<t^1»tc» t r 
a £ nytPAAffc^aitt. ^«?x^ 9^4?^if© 

a Want Aa©»««:(caJW L3 ^» > 3 *lt» 

i*«*»K:la»oa4*±#4*4ltBCLfc*JoT, T i? * 

mmtonmn. ^arttm^if xasaac: * x ^ * 



* ho 

5 K, * fcttte©* i>-f I KR*3J© J: 5 *tt£**ffl 
^tH«lf9«. c©**t*fr5©tc';j'a-<t£a«>ffiJ8 

> A - ti, *BtK -f 9 ✓ * flU o -r ^ 7 * — K © Pierea Che 
aical Coipinji 1 & t I 

*»B8©ifli/hfitt#-fi'hK , ^-tt. iai/h«©tt*fc.fctf 
ifil&©£ji£*S$ih frofliSJBiftffi© <fc 5 ttftMtt^zfc* 

r * o fttt^Kas, 

«tt^3cS^^S. ~«&JB*lto»flfU *»Iftl«©«J«, » 

*dntts. ^ffr^ags. * * Kan wj&fi£*i. aa» 

©ftJWM©G6fl!©»fcfiC.£- Mtt^bJttf/Jfcliifti 
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WW**?*-**. cn£©»*wu 0^«©tt#r*& * o „ 0c 

a©at«ttfltift*fi£©f&««i t < ttttihB:a«L»*o 

■8 ©lfll'h*tt» 4 > k 9 - tt, Jfll/h«*«tt# t . *^T» 
*©*?H=*#S C S ©*&«-*- S ©t!i s xi-u^h*.*- 

Ifllftg t H»'Sl4:»tt-r * © fcffiffl t * LTflftSlc J; 
•» T«i^ * n *SS©ffilftSICi3 J: tf^«T»S|» *nir? 
«*fc£©Kittcfi£fflL»So 

L < tt * nJEl-hff 5 A*. 7&«© x * ^ - ^(c Jt o T«ft 

ffifflta^a, #Ttt t*© j: 5 t£i6©ett**im t 



5©^jaLfc«*©3^JB* i^a^-7^->', ^t* J B a« 
ttR»3Wttx x h o - >- - h 

— /v ^ ? 7 h — x . v •> * y , r/wrsy^ 7*9 X ^ fit ^ 
hy^A, x ^ >f ^«fi|«a if T * So g^tcj: 

*w*fflSi-sfe©-ctt«^ 0 

T -t -f * ^ ^ * (C. Slfib h vlF$^ Thorell ^ © 
XttOvSfffiSrffl ^T. t h 0&55©?S*Da:»«ia> €.aS Br 
inkhouste J: Bead CD ag)W3i:«^cK«^$nTV^^©t^afc L 

*>fLfco UHtf y ( I. 5« B /mt«»*«) * # h o 

Si«aa Chemical Co B panytt <^Ss i X - 'Jfti. y h ju 
A X) ifctlMiaii Serpentaritt* Labstt (^S, * ? V 



fflSItt © 10«t/«iaEa7K»«=fe. Centricon-10** J: t^Centrl 
con- 3 0 ( YM Mesbrane) O^Jfvzjy+cishis — ? — (A»i 
contt* ^y^-x-) * ffi v> T 39 

ca«afiiLTgfflL/t, ffiSFSttttU Cen tr I con-1 0 43 J: 

^n3-3o©»natiaT?afcff^agea»»c© ^^,\,^tB* n^o s 
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Blapidas 

Bungarua caerulus 

Bungarus fascia tua 

Oendroaspia jameaoni 

Naja aaja 

Naja melanoleuca 

NotecM n acutatua acutatua 

Ophiophagua hannah 

Paeudeciiis porphyriacua 

Pseudonaja textilia text ills 

Tropidechis carina tua 

vjperiiae 
Bitis arietana 
Bitia caudal is 
Bitia gabonica 
Bitia g. rhinoceros 
Bitia naaicormia 
Cauaua rhombeatua 
Ceraatea cerastes 
Cerastes vipera 
E cilia carinatua sochurecJci 
Echia carinatua leaky i 
Eriaticophia macmahoni 
Rypnale hypnale 
Paeudoceraatea peraicua 
Vipera anroondytes 
Vipera asp is 
Vipera berua 



i t 

Vipera lebetina 
Vipera palastinae 
Vipera r. ruaaelli 

Agkistrodon acutua 
Agfcistrodon bilineatua 
Agkiatrodon c. contortrix 
Agkiatrodon c. laticinctus 
Agkiatrodon c. oofcaaen 
Agkistrodon h. blomhof f i 
Agkiatrodon p. leucoatoma 
Agkiatrodon p. piacivoroua 
Agkiatrodon rhodoatona 
Bothropa atrox 
Bothropa aaper 
Bothropa alternatus 
Bothropa cotiara 
Bothropa jararaca 
Bothropa lansbergi 
Bothropa nxeduaa 
Bothropa naauta 
Bothropa newiedi 
Bothropa pradoi 
Bothropa aehlegli 
CrotaJ.ua adamant eus 
CrotaXua atrox 
Crotalua baailicua 
Crotalua ceraatea 
Crotalua d. durriaua 
Crotalua d. totonatacua 
Crotalua d. terrificua 



?§^¥6-504765 (9) 



% it & % ) 

Croatlua h. horridus + 

Crotalua m. molossus + 

Crotalua r. ruber + 

Crotalua acutalatus + 

Crotalua v. cereberua + 
Crotalua v. concolor 

Crotalua v. helleri + 

Crotalua v. lutoaua + 

Crotalua v. oreganus + 

Crotalua v. viridia + 

Sistrurua c. tergeminus + 

Siatrurua m. barbouri + 

Trimeresures albolabris + 

Trimeresurus elegana + 

Trimereaurus Clavoviridia + 

Trimeresurus gramineus + 

Trimeresurus purpureomaculatus ♦ 
Trimeresurus wagleri 

tatt*?gtt*i. Viperinaefc X XS Cro ta UaaeO £ « T (i tz < 
— 95©afc*£nfc6S, SCttL Elapidae© £S (C ti * £ n 

M fiftfri 2 

Crotalos horridus horr idusg £ <Q 



0. 0«lip\ Cretans horridna horr Idus * SQ0«« ( 

Mlaii Serpeotarioa Labs. Lot ICHllSZ) O&ift** 0. 5MR 
»-C?«ftLfc*7rf^ XG-50 (fine) (Pharaacia 2. 
SxiOOca) <D*?Atca»lt> fcffltfc. *?AH, *»25«1 
/B*TSHJL, 5»IB$r*8&3* t fco £«#©10tf I* 10ffl# 1 
/*-rUxy-*L B5J1-10. 11-20. 21-303E) 

500n l*lc?3SS L. tLT^OllitD, WSJtIPXMW 

© IB W?§ tt* 3B5£ L fc„ :<D77*Uioglto 
*ifi*i» (31-40) *^-/H,. mmmmt * C c (c J: 0. 

CO«lK*. SilOO.OllI HH4OAC pB4.5 tptC^JWL. * 
U TO- DIM— 0. 511 IfHiOAc* pB6. ST^»ft tfc* ^#4- f > ^ 
^ * 7 r ? */ /l> * 7 A ( 2. 2 x 13ea> (CO* It. H # ( 12«1) * 
SHStUfco CO*^A(i, 0T««tc Jt ij a^*K^r 5 fca6. 
2 54n«/l. 0 AUFST * - * - U (Hi) o UVB*tfH#lis £ 

LT^Ollll/jNfi»**fflStil8^**SLfco B#13~17 
^fflS/Sfe^^U. * L T£j«©IB40Ac*B* < ft 46. 

-^laWS^O^WKiiD. Mr - 23-28kdtcat»-T S2«<D^ 
g^'^itSJi^nfc, Cftb<0S5) (lOOitg) 



C««{* * - (Vydie 214TP54. 0. ilx 25c»* ft 

il. 0»l/3x* 300A. 1S%T * h - h V */Q.lXb '} 7 /U * o ft 
B <TPA) - 70XT ihaMAO^^iyh ft tti 304* ) T 
St*?***. 2 rXOiJttUT (2l4n«) © <2 fcT - * £n 
(H2). cn*»*. *UT1£*L*: 0 SDS-PAGEfC JtiC 
n^ZoOtf-^ tff^fffii, * 9 « < HPLCft tti+ 4 

CBH-A (24. 95r) UT, Mr-23 kdC 5k ft * tl % *L 
XJ:9«< fflt5tf-?tt, CHH-B (25.t5x> tlT 4 Mr» 
25kd(C*J» # tirt: (H3) » «7CSDS-PAGE-C ti . CBB-AiJ-fctf 
CBB-Btt 2-3<0OTffl<0fy'*^«llr-12-I5kd(C^l|»*nfc o ife 
«tt ©CHH-Ate J; CHH-Bli. * JC. Zfc»&© # h o * * v fc 

CBB-A* * tXCHH-B© 4 * :/£»B#* £ ©SrBElSJStt. # 

(214TP510. 3.5il/#> *?A±-C0,fc o 04 tt. HI S3 $ 
nfcCBH-B©Sy*?C* BPLC* o^h^ASr^L. * L T0 5 
tt. CBH-A© ^ d t h r ? A * ft (&0©34#K:iJl7Sf 
- ? tilt # (artifact)) . 

ft K * v« ? ft < CB1-B) © - 25 * * 5c L . tLTT^*^ 
ft L ( T - v> v • BC1. 0. 2Sy h V X - HCl. 20bH EDT 
A. 20.11^ *• * X h U 4 K - A> (DTT) pB7. 5. 8 i» 6Q 

25T)o iS *! © a - KT-fehr? K * C © « 5c * y^Rl: 
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il<*fflti^rai^ h ( CHH-B- £ ) *3J:r>.fc?>*<ftffi 
t«^^*-» H (CBH-B-a ) li. *n<e*t. Applied Biof 

«f (I K7 *ft 

CHB-B-0 tC-3^Ttl. x F-7V^iiJ T ga95tC tfc 
PiTOK5fe»T i y 9ft£?4*& £*l*: 0 A«p-Leo-Clu-C 
7 8-Pro-Ser-Cly-Trp-Ser-Ser-Tyr-A*p-Arf-Tyr-Cyi-Tyr-Ljf 
-Pro-Pbe-Lr»-Cln-Gl u-Met-Thr-Trp-AU-Asp-Ala-G la-Ari-P 
he-Cji-Ser-Gl o-GIn-Al*-ljSo 127ffl © T * S&t&>h>fX&C<D 

cbb-b-£ (c ovarii. 270©-* 4 ? * tc J: t) > GIT©*** 
T $ vBEy9*afco Asp-Cys-Pro-Ser-Asp-Trp-Ser-Ser-Ty 
r-GU-61y-Bl*-Cy«-Tyr-Ai»-Vai-Pbe-Gln-Gln-GlTi-Mot-Tpp- 
Asp-Aap-AIa-Glo-Lys-Pheo CO»©3E^tt7 i ✓ fll E £l tt B 
6 t*t, 

aSl^y-f- K CHH-B 11 . Easceri* (ffjfc) © # & K ft X . 
vfPlfi/hSfe^ T t -te >f X«» t fco B7 IC*t. & 

^filtt, fflfttt#flT*e>. * L T«»CHH-B*0t 2Q0nM 
*8"C, vfF©fc#*ife/jN«^©*££*»*!!-f* 0 

SJBLfiLL 

Cerastes carasteajtfr £ <Dtt:fe t ^>lg O flg 
Cerastes cerastes * (KlaaU Se r pen t ar i aa Labs. Lot *C 



C12SZ) $OQ*t©O.5MSEftftttS.0al&. 0. $M© ft S* X ¥ % ffc L 
fc-fe7T7*-y*XG-50(ftne) © A 7 A. (Pharaaeia. 2. 5x 
IOOea) fc$»lt. JSBJUfco CO* 5 A|i40,|/^o«ai L, 

i 10H 3x £ 1 Lty-AL (1-10. 11-20. 21 

-30*5). * L T L fco *ISI£iiS#t*. 119*100 

/( 1* CfcSfli L. *LT^O-Sttii), ItSvIFCtD 

J9*3S*nfcHS<fcifc*ini/hfi<o >; x h-t^ >T»56*n-5 

*SttB^ (S^n-40) ^^-a,L. * L T*tt*E<i L Tl 

CO«Hi> 10il©0. 01M »B 4 0Ae. pB4. 5* C ft fit L . -t L 
T CM-* 7 y o - X A ^ A (2.2xl3c«) tCjtLfco 0. 0 1M~ 0 
.5M lIB.OAe. - pHS. 5 O pB£ £ Cf « 0 ? £? ^ >> * £ ft V** * 
LTi» < lOai 1 > t*';roeu>f a-yi:{|j|Lfc, * 
^Aftffittti, OVRJKKi J: 0 l^^BSt * ?t * (c. 2 54n*/ 
1. 0AOFST * - f - U ^» SS»A> £ ©25* It. 10H5>©^ 

^-^fcBK^-^U tlta^l£*lfco c©B#*. 
^3*100^ iic|9ft» t. ^ L T * ©lfll/MS»3*RSSte*r 
T^-te-fLfco B^ll-100*sHS7gtt*^ L. 3R*T. SIM 
©HB40Ac£» <^*K:SH^*B 8 0tcJ;0 3®anei£i»L^o 
SDS-PAGE <#»7C) tC J: 4a*a^©^fff(C J: 0. »r-21- 
ZSkdTfltl&i- Safefe***'** KT*5 1 o©^5S^ 
JT*SAA: 0 jStcSDS-PAGEX ti. 5fe & © * ^ ^ % & 2 o 



©»9fi©^ KttMr-12-mdlcdjlV Lfc. ^«fffiC.a« 

^ o ^ F ^ 5 7 -f - (yydac2UTP54. 0.4lX25ca % 
1.0.1/» v 300A) ±X©30XT-te h - h V A^/0.1X TFA3&* t» 70 
JT^hM-yAO/^^x^iga, 30^ BII. -c. B8fc*c 
tloOigOY(IHna) © « e - * £ g #5 (27i3j:r>31^ 
© f - ^ till*) e 

ftfc * K (CC) © — SP*a5cL. -tLTl^lli 

Wltl^aic. s-K7*F7i KT7***ftLfc, C© 
*^*^->r i V M * ^<fc«*. «fflTyd«e-7 * - * A 5 a 

*ffl^x»iifco J: o a < ft tar * * y * - ^ ► (cc-^> 

fe-t Cf J: 0« < ftttt***:/*- T K (CC-a) t±. * *l ^ n. 
Applied Biosystess 473A) f > ^ ff > — ^ x y — ^ ^ i» 
TN*j*E*|#*? £ft r, yto 

CC-j8 Col>t, x K7y^»*tsf ^/wft^ C i C J: 9. 
ClT©»^aST i y atE?9£»ft : LeB-Asp-C/t-Pro-Len-Aap 
-Ser-Ser-Xaa-BIs-Gln-Glu-Lya-Cys-Tjr-Ljt-Ya 1-Phe-Phe-L 
eu-Lea-Xaa-Thr-Trp-GIuo 

"-aco^t, 20-*>f^/KCj:>), JHT©H5fciSTiy« 
E^a£3fc : Asp-Gln-Asp-Cjs-Lea-Pro-Glr-Trp-Ser-Tyr-Ty 
r-Glu-Lja-Tyr-C/s-Tyr-Ljs-Val-Phe-Gluo 

Pseodocerastea persicusgfr g> © 3t g »»1 g © tt g 
Lseudocerastes persicusg (lllaai Serpentariu* Laba. 
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Lot *PS8S2) lOOOifOO. Dttitmt&m 7. Oal*> * 7 r f i n 
C-SOfOA 5 A (Pharaacia. 2. 5xl00c«) (C i* * £ fife ft 2 

C 0&K1&tlQas*« O.OlaWO. SH HH«0AcOHfl 4 0Acst «»* 
|^fcCi-*7TO-X*5A (2.2xlSc«) *C« ^ 
? S>x y FfcHLfco Stta$x (56iK B #14-72) Q 

0.1*TFA4J<D15~70%T-fe h - h V A,® $04* HI 
^ - C J: 9ff-9 fc« (300*1 i) **5ct> -t 

0"* 4 9 Ji'fT^EZTOfflfH * a fc : Aap-Cya-Pro-Ser-Aap-Trp 
-Ser-Ser-HIa-Glu-Ciy-HlB-Cya-Tyr-Lya-?aI-Pae-Asii-l«a-T 
7r-Lj«-Tlir-Trp-Gltt-Asp-Al*-61tt-Lys-Phe-Cr»-Thr-Clo-Gln 
-Ala-Aan-Gly-Gly-Hla-Lea-Val-Ser-Ue-Aap-Ser-lya-Lya-G 
lu-Ala-Aan-Pheo 

PP-a «t±* SHf-f^^"CJ£lT©Ef9^Sfc: AU-Leu-Asn 
-Cya-AIa-Ser-Gly-Trp-Ser-Ala-Tyr-Asp-Gln-Hia-Cya-Tyr-l 
y a-Ala-Phe-Aap-Gltt-Pro-Ly a-Ser-Trp-A 1 a-Aap-Asp-G I u-Ly s 
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Vjpora r. ruaa«1Mgfr £<Pim/ hffifctt«^g<p<tM 
£% W 2-4<D >zm ^ T\ ULtaZi t- roaael 11 <P * i t *. 
ffl»L. GPlb-f ^ t tf * - *»fc 0 &g Lfc -f v t kf * -o 

A*ia<iSlfitit ^- t h ©BSKfcEfll*. 2 2* * * * 
©x HTor 5 / MEW*»fco Gly-Phe-Se 

r-Cya-Pro-Aan-Gly-Trp-Ser-Ser-Phe-Gly-Art-Tyr-Cya-Tyr- 
Lya-Pro-I Ie-Glti-Pro-Leua 

S*n*:*vr*R, is* cr^ifefl 3 ras tfc jt ^ tc. e. 
cyrastesfrSltg&ftfc;? y«»g*. JH^OJ^IC, pep* 
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Ittl Wlllnii aaaicidaa havaaaj KA* aanial 

taa) la elaiM ». «. S. *. «. ana a. alaaallia* la claaa 



•aid aaawa. 
MI/141, lt«/13-i>, aa* t*a/»aa. 

II- araua II. elaia 12. araaa to • »t»c»— tar tsvatiaaj a a—» j ac t t . 

• alatslat M*««i»ta4 ildimlc ayaaaraaaa, claaaliia* la clan 4M/M1 aaal S14/13-U. 
tit. Qrao* III. «laia 19. di aaai ta • «m.m car pma awtiaa nuwiU fallawta* 
u«i«a>l*aty, claalfiaa) ia claaa 4M/MI aaal S 14/13- U. 

r». Qrav* T*. claia i«. *ra*a> ta • avaeaaa (a«- prnvaaaiaa- placalat 1m aan-la* 
ntrnn*»Ml dmUtla* •< Oka alia***. clMaiftai la cLaa* 434/aa*. «mI 
*. oraaaa V. clataa !»-»>, araw ta OKA awlacwla*. aa mi«wt«a aystaa pi I Hi I 
taa DH» a»l««wla*. aa* • r aaa»a ia —t bMI tra—fpraitJ wit* tfca aap—aai— ayataaa, 

cLaaaltta* la. «!••• ««/#,. 

VI- Oranaa yj. clala »». Orana* ta mciaaaUaa. elaaaitlaal La alaaai tia/iat. 
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